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(54) IMAGE-FORMING APPARATUS 
(57)Abstract: 

PURPOSE: To connect irregular magnifications by using a 
PLL circuit and maintaining a frequency of pixel clocks 
stably even when an image has partially different 
magnifications in a main scanning direction. 
CONSTITUTION: An image clock 132 when a 
photosensitive body is scanned in a biased direction is 
formed by a PLL circuit comprising a voltage- 
controlling/oscillating device 131, a first frequency 
divider 133, a quartz oscillator 134, a second frequency 
divider 136, a phase comparator 141 and a low pass filter 
1 1 1 . A PLL control stop signal 142 is input to the phase 
comparator 1 41 , which is turned ON at an image area so' 
that a phase control is not executed at the image area. 
A recording period magnification correction data 147 for 
finely correcting a magnification in a main scanning 
direction at the image area is input to the low pass filter 
144, so that an output value of the filter is 
correspondingly increased/decreased. 
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(57) [^*^] 

mm m^^^m\^^^tm<r>mw'> p -y^? 1 3 
2(*. mE^njis&i 3 1, m 1 (D^j'jiif 1 33, * 

ft^Slli 34, Szro^Hgi 3 6, fiffiitSill 4 
1fcJ;0;p-/<X7-f;u5H 4 4A^&)5:SPLL|51K1= 

^iM«lA<^T^5♦l.I5:L^J: dl=ca3fi«-e:f vt^S* P l l 

fc, w©ii«?S«-e±^S*iaia)<g$$«»(=«l-r5 

fc«)©i3f|}«Rae*ffliET=-* 1 4 7A<n-yiX7-<;U 
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;i<D^jt{^(Dli^}i?EE<Df=to)-<Rffl-r -5* t'- AS MIS 

^iii[eii«)i»iiic««(0¥iiir(Oiiai!i^ bis«M>£ti«a)ia 

tUffiJt ii-AfiR)*ia:A<ife tf-A(0iiiRi3feSE SBBte L fc 
■cffllffl. (OBSR^; □ -j/ ^7 »±*affl«±t d 

e-AA^'J^JS < t tli{ft»lS«a$S* L r t^■6 

15. 

C rojfc lf-AfIlSl*S(=<J: Sjfc tf-Afflj62gKlcfcr+ 

P S 114 ^-ttSfcftOT P L L IHlgSi , 

(Jim. z<npLLmmoii^mittzmcxms5mm^ay 

% e- A)f)<'J?^^ < i: t lI^J^fiE^tSS L T •£ 
S-r - t -?fflfll^7 p ^7 (oaStSt* «MSf *ilitl^7 

^ 'J =1 > 5 5 -i; <fc S b— tf t'- A«D^3f gKI- J3 



B51E b-+F f- A S li^fB-^I-Jfc i: T^iS-r S fc«>(D® 

ffiia^t^u =f:/5=7-*<ix~Hff-A(ci<iisi^ssgaiifeL 

o<*ai^ft5*-tra)H. ::(OPLL[5|K(D^^^tt;ir(5i: 
■citilBll*^ □ -y ^7a)^iKSS iSgl-i)±*S:^(S)ii« 

CtrUEP L LlslK<D«E«fflSSlfiStAA**iSlE 
[000 1] 

* . 7 ^7 •> 5 u gfi*<oH«jBiasfii=«t5 y . 

l^ttU— yf-Alf<03felf-A<OSEiBI=ffll^t,*l4II* 

iE-r«.@KSffiifcH«UBUESB)i|H-r«. 
[0002] 

^SOT;^7 7-lt«)ji)IIS Pligaic u— * f-*^ it -5 

^mX'lt, «-<7)S3fe(*K5Al li, C;ti/-til*1-|. 
e¥ K^A 1 2 ^^i^Tl,^So A 1 1 WISH 

(ctt, K7ASSIcl^f-»|c##-rsfcto05^^- 
iJao hD>l St. S (K) , -rxP- (Y) , -^-tf 

(M) . vTi/ (c) (omx'^nMmomM^ff^ 

4-30)^^gSl 4K. 14Y. 14M. 14Ct. h 

7<^<C<DliUES$nrt^S. ^I^-Cfgittt: A 1 1 
l±;i*i.6fflESJRi:LT®®-eB8f-35lRl 1 8(=3giS-Clal 
$E-r-SJ;ai:;*orL\*. *fc. e¥K5A1 2icli. 
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l-ftf*L-Cl*-C. ::a)tt!S-e5BS«-S|Sl2 2lz!83tfl:K 

So 

[0 0 0 4] ^©J:5^£li^BjSgfflT-l*. H (K) . 
-rxP- (Y) , ^-b'V^i (M) , i>7V (C) (Dli-C 

ll«ffiSBllglC*tl£ L T^m $ ilfc U— 9= kf-i» 2 4 *<lfg 

[0 0 0 5] S2-y-'f^;U-ei*, U— yif-A2 4j!)<-1' 

0- feO) SiRSLfc-f I P— 6fflffi«i«!R 1 4 Y 

1- J:o-ca«A<ft*3*i.> -f xp— feffl h-J— «3b< 

jB^*5li-*#lfc«l!iT? fr- 7 7 r 3 B h P > 1 6 1= J: 

^?;U'tli7if>5'ffia«SSl 4MlzJ:or-7-tz>5ffe 
© h-J— «l!6<H-(0ffliia 1 5|ce¥^i^, SA-y-Yi'^U 
•eii->T>fe<7) h:)-- ^?b<->7>fefflai!ga i 4 c(- 

J:-3T|Bl-0ffliji1 5l,:e¥$il§o C<0*TlcLT4 
2A^bfi|St*ti, a^i^L4-LN£«sa-eh:^-S©^^ 

[0006] ^<CJ:5(::^8fr,TTL-fc«e*<7)li«J^«^ 
5ci:(;/j:5cD-t?. life 1 fe©tB^fel,l.Mi*&t5gS^ 

[0 0 0 7] a9[±. C(DJ:3!5:P4ll5<S3fr-5fc«)l- 

::fl)<fc9ti:S«(±, «i|^li1*llB¥i-142 6 7 1^'^ 
[00 0 8] croiS^JKfiltgSi*. ttgjWfiRmtefSffiCO 
ens 2;^l6)^c:tit■c!teii^i^sJ;5lc^^orl^5. JKiS 



5A3 4K. 3 4Y. 3 4M. 3 4 CA^pR^fflFBlPS^fi 

A«3!i<iifti:JEti>:&isi[r3fe|g[$HrL\|), -E-ti-e^troi^ 

3tftK5A3 4K, 3 4Y. 3 4M. 3 4 CCD^lllC 
I*. vaP hn:^3 5 K. 35Y. 35M. 35 

Ct. ^«Sa36K. 36Y. 36M. 36C<t. h 
^>X:7t3P l-P>3 7 K, 37Y. 37M. 37C 
■i? 'J— -:>-ygS3 8 K. 3 8Y. 3 8M. 3 8C 

vzin hP:.3 5KiS^feffl3a«Sa3 6 KWrdlroBft 

MSt**i*J:3lc/j:-3ri^S, HfiUC'TiP-feEeffl 
(DU— tflf-A3 9 7-ffv$fiie»ffl<nu-¥e- 

A3 9M, i'TVfiSiSfflfflU— ife-A3 9CA<^-*1, 
■?4xWf6-r-5«3tfl:K5A3 4Y, 3 4M. 3 4C®H 

[0 0 0 9] Sgi=^L/=C(DEi«]^JASB-ett. Btt 
LftL^ISffi ^^^A^67^- KP-5 4 1 liJ:orffl«l 
4 2A<i|ftS'<JU h 3 1 ©iSstett: K7A3 4 KflKDfflasU 

h 3 1 a)8Hit*(=iaxfS*|p|lc!lft2|**i. iSI-«5fe 
tt:K7A3 4Kf: h9>X7raP hP>3 7K<0M, 
!Bife«:K5A3 4Yt h^l/X77 3P hP>3 7Y(n 
IB. a!jtft:K7A3 4Mi: l-7>;^7Ta n h P>3 7 
M©|B|. j3J:t;!SftftK7A34Ct h7>;^7T=iP 
ha>3 7C®|Bl^jiiaLTL><, f-LTs iH^hO 
*Bf K1— «. -fxP-Shf— <S, ■7-tf>'Sife 

3lcLr 4fe<0 «A<Starfe?$;h.fcffl!ffi4 2 
(±, ©^©Bf^^SaX'tSiSI'^JU h 3 1 A^hmUih. 

[0 0 1 0 ] s 1 01*. a 9 iz^s LfzmmBf&mmoti 
mo) 1 ■oi~-oi^x^a)9t^m0mi^^mt>i.tzt(ox' 
c^r•(i;-^xp-fero|ai|^|![r-pL^r^LTt,>•s 

ic*LfclE^g|5tt. <xp-fe(Dli^11^UicH:t|g|i§ 
9=t*-A^tii:ta-r§u— fii'-i'^-Ks i y 

^te^-Cl^-So U— tf^i'-l'^-KS 1 YA^f>!li*$^^fc 
b— 9=f-A3 9 YIt, =i>J>-iiL/>X5 2YlCj;r3 
-C¥iT3t[-^*i., ->'J>5*'L'>X5 3YfcJ:t>;jpS5 5 
-5 4 YSgT^U3'>£7-5 5Y|::AI^$+iS, V 
'JV^'U^XS 3 Y(i. <|\*lSCCDJK«^LfcUVXr' 
feU , B^^©±S27'(' >l^;{J-:)fc5tf-A$/K'J :iy 

[00 1 1] *''J=f:>5^-5 5li^ftJK©JKtt$Lfc 
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5 7-5 4 YI-J;oTiiff:^lSl^^l^Hfc*e-A 
li, ;K'J=i>55-5 5(»fiSfifc5^-(D1 O-foirllilC 
AW$^. JSW®<DI5!tel::#orU— 9=f-A3 9Y<0 

39Yl±f eU>X57ytv';>-?57-58Y^ie 
I^SSLrSjfeft K'SAS 4 Y±lci^SLc:i^^-iii^ft^ 

ffiE-r«^>XTfcS. S8*ftK5A3 4YI*-ta)K7 

A*llS■l>^>i:L■c-^a«•claeLrt^4©-e. u— 9= 

e-A3 9 YA««yigLjfeSS*LSCtl=J;o-Ctt«J9 

[0 0 12] C<0J:3&*!*!m-^l*. JK'JqTVS^-S 
5 Y03ft«dt5 7-(»ffiaS±©Bia^(=<fcoT«3fef* 
K7A3 4Y©±SS»|R| (K5A«l*lSl) l=R]*IBite 

(D$-f s:><f«lttJ-tr>-9-6 1 Y^fltart^s. ^t-fSV 

1 Yl=tt. U— ye-AS 9 Y(©^£g 

-) 6 2YSji4Lr. ^S(0-?-H-f*iBrSffl4'-f5:/ 
</-C*U-+Ff-A3 9 YA<ASt**v-5,}:^l::iG:-3rt^ 

®it(*K^A3 4 Y(DliMJS6fl«SU— tfe-A3 9 
Y;5<^-r-5<0/-5fe3:or tff-A3 9 YOmm^ 

C<hA«fc-l)o =&i5*t*:K5A3 4K, 34Y, 34M, 
3 4 cB3T-li^«D|2iifigA^(*bOOfcy , iSiai'<;t. h 

3l*±^fi»|S)^5^L, c:;h.i:Sft:S|SlOT5tEn 6 41*111 

■r-Sfc«)ic2feffl«^e*Lrtey, ifettnii-c. t 
[0 0 16] (a) \t')-mm.tiitmit 

-SIB^I«•C1'^^-C^,^S1*!I£L^5. mm (b) l±. -tJ-'T 



(c) li. smttitmtt.i>i>(r)X\ 2-:>(0*S7-< 
vrot^SSlplfflS^AtmtfSI^S^L^^o im (d) 

la (e) ii/t;'lJ-ftLii¥iftLSt,©r'. 

[0 0 1 7] 01 21*, zo^otji^mi&»iSLm0-rh 
£«di-r5fc*©#a©-fii|**Lfct(n-efc€., 139 
i::*Lfcllft3l'«5;i.h3 i ««jLtfafflft'<;i/h-e«fiEL 
rfct, c:*ilc#8S*fl:K7A3 4K, 3 4Y. 3 4 

7 11 . 7 12 S»«'<^1' h 3 1 (DI5«5fifiSf-«Ilze¥ 
■r«J:5l=f«. =H&©aiSy<4t->7 11 ,7 12 

i±. fli!jitfc©Bi:gii-<t5r=BiijtaE*iRii=9fe-y5^T? 

l-?l6^ttfc 1 *(D«»ia^&■til^■?^l«RgS^^rt^«. 
[0018] ii6«'<;u h 3 1 A^ftHJ 6 4 -estHitas 

|S!lci»»LrL^<iS. zir&©lE:?/<5»->7li . 
7 12 (D^ti>mm&Vt<DirC±{Zimx^jflCCD 
A\faiti:«1*5c'r'y-v-b>i*-7 2i . 7 22 *<lBa* 
*lTt^4. ^Hferoi^JC-f J*—:J-b>*»-7 21 s 7 2 
2 J!)<&e¥/<^-V7 11.712 SfltfiELfc»«-$ffi 

or, @i nz^Lfc'&s-f^xroa^itijsii-rsiitA^-e 

[0 0 1 9] 01 314, CH&©1 *7C-f > — ■y-bV-y- 
^ . aSil-^/u h 3 1 0^Tizit^^^^ K 7 4 i!i<ia 

s$h,Tfcy. iiw«ii'<^uh3 1 ^T:^!!i^&RB*fr 

-i'jt--K7 4i:?tiSi-r^,(4S[zttiKS1trop-v KlSrou 
>XSia$il-r?±T:^|Sit^toT:^s«.«^3£!^3fe7 5*^ 
ies^^-cfcy. tfeii'<;uh3il=fei:*tLfcK:h-ffl^ 

7 6A<git5Lfc1*7c-l'/-v-te>-9-7 2l=ie#^^.fc 

[0 0 2 0] -fiftt?*.! JSiJTC'f ;«-i>-tr>-9-7 2lih:^ 
-^7 6(=J;or3l3t$^fcSwa5:J^©:^07T-r;u 

h:f— « (fl5^«01 l fflU^) \zf4t^ 
[002 1] C®J:3J&:-r*ifflffiiE(*5i!**'e)*®<}:5 

(1) 'j-Kfea-r*i 
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H1 1 {a) {Z7r.Ltz'}-mmrh\zmmmt. 
:^ ISl«3fessA<l;l^(c-5!f■r .5 J: a i^-r § C t f W^i- ?i 

So i-C-C^<Ot*iEli, =&S3tt*:K7A3 4K. 3 4 
Y, 3 4M. 3 4CI;fc(tSffiit(D5ttt45'-1'5>'?' 

[002Z]gl14l4, 'J - KfiLMt'^<D^SiE«)a^ ^ 

*Lfc4.(»tffe.s, mm (a) i±, fc-&tB0SB(=ii!*-r 

8 1 5>y$*Lfct®-efci>. IIS 

(b) I*, «9iltf01 0(C*Lfcai'rS>^ttaiHzvy 

6 1 Y3b^&lis*^^^■5±3fe^^f-^sv^«^tt^s^8 2<o 

SB (o) I*. &'<-i?<Dffl«©iS»SI!8JS$1i--6 
L•Cl^a, 'J-Kfiai-**l<DffliEI±, ffi«%}ji«ttll«^ 

ll«©aj * SBBtet « * BSS-r S ^ t J: o -Cff+Jn 
set 

[0 0 2 3] (2) mw.r*i 
011 (b) i=*Lfc-y--r Kiis-f*t(DffiiEi*. mmt 

[0 0 2 4] 0 1 51*, -fJ-f mm-f*l<J>^iEa)»^t: 
S*5LfctcD-efe«., 1^0 (a) I±01 4|::g?LfctH 
«(:i3eS^''CS>if*iaj«#8 2*SLTL^S, 1^0 

(b) li, #iiigCr)$EjiC0fc«)<0a^^'P'y^7 8 5<0tti 

»^^«:bL.r(,^5o i^S^f-f 5>-^^ajfi-^8 2!!i< 
iL*,TA<o-C*^bli3^^7P->'?8 5$I+ISL, C*V*^Rlr 
ga)*'t>> h|ilciiiaLfct#(=7-1'>l3feS^8 66< 

[0025] (3) ^mrh 

HI 1 (c> iz:^Lfc±^g:^i6iro»$t'^i±, 

^ps-r § c t -c^se^jt ^ ^ t A^-c 

[0 0 2 6] 016(i, ±^:S:^|6j©ffi$CDt!l<01ti^ 
$S+3Lfctfflr-fe-&, 110 (a) tti^g^Y5>y 
1*aig^8 2^SjLrtey, CtL?*'*i:L-X|5j0 

(b) *fcliH0 (d) lZif:Ucf^-tttz\tm2.<Dmm 

^av<?B5] s 8 52 <D±•t^•^^~ifint>hi>. -eu 



SlSfcl±K2(»7-<>P»1tem^8 6l . 8 62 *<SI4 

^2fl>lIife^D-;''? 8 52 J:y4,Sjfill»A<^L^<»T-. 1 
T-OroiagiiliLi ttm2(»®3l^'P'V'f 8 52 ^ffiffl 
Lfci:#a>iBI|i|ilL2J:ytS<tES„ c:©J:5l^iS^ 

'?n-y':7 8 5<D^iSis^i@gt-«.cfe, ±*S:5isiro 

[0 0 2 7] (4) X+a-l-it 
011 (d) •C^LtX+i-f^iJi. ±i6a*lSj<0ft 

[0028] 0171*. X+a.--fiKroaiE©tt^(D- 
0I$S:K>Lf=t>O>-t&'&. ^a>0l::^L.tr:lift]i»fieSC 

•eai oi:Il5-^|!^>l=l±|g-o)»^$f^Lrt,^-&. * 

L^S. 01 TlrSLTt^ftl^jH'J J>55-55Y9f© 
«l6l¥SI=J:oTfilia]LfcU-1fe-A3 9Yli, 
>$r5 5-5 8Y(=J:o-CSW**i. S(::01OI=*L 
Tl.^ftL>¥fiS^-8 8lC^o-CRW**l-C»3ttt:H7 

[0029] ccT?. i'lji'iCST-BS Yro-Jgaa 

Yl SSjSiLT, 16iS5 8Y2 S¥«55-8 8<DS 
6. rat. S«-!?*LfcL/— !ft'-A3 9YI*^nil 

[0 0 3 0] liliiftWLfc* -31-01 2l-*Lt=J:-5'S: 

o i ^ 5 6<<* *<D c ro J; 5 ^CM^SJ^fifc^S-^ I*. Sfll 
-ti>+>-7 2i . 7 22 SESL-Cl^i). LfcA^or, C 

!h.ihm^^X'm{zmm<D^mAm-:>xi^^m^izit. 

[ 0 0 3 1 ] 0 1 8 (±, tJ!*roii#}^jtSS-e^tai-c t 

^LfcH^tfiSS-^irLfcB^I*. l?>:5c^>«-i;-b> 
■y-7 21 . 7 22 roi2S*+ifc±^S*lSl|-fcit51i^ 

±^S*isiizfcit;5ttJ*a!i'ifio<i--3*v, cHb 

ijJiTc-f j'-v-b>-9-7 21 , 7 22 l-J;ori±liaj-r 

[0 0 3 2] tCT?^g|¥6- 1 8 9 76-^-ii^lZ(*. 
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l~fcMt-&#llfl&aO)*SjE^tStt(fi«Jl:fT^ J: 5lr LTt^ 
■5, 

[0 0 3 3] m^mz\t. SI*5^-(»-l^*$^i: L 
^-(DiSffigBT-ffi:*: Lfc y ig/h-T * c i: I; y . 

[003 4] 

[|IWA<«3lLJ:?frSBH] za>i:5lzm^e- 

1 8 9 7 6#4i«-ei±. a«fc©±ita*isio)ffiSiiif£it-e 

A^SMSlc fey. »11^l^altJ!l^■:3*S!^b■r4<t 
L^5fflHA*&■5. Sfc, ffl!aLfc*^l=«©±jfe**lSl 

ai 8|::«Lf=J:ol=±***fi©eflli:Sffll©f& 

[0 0 3 5] *fc. 1Elia*ifta«$fflUTllliE*<5rffi 
* J: 5 C tl e. L-C«ttW*ffl» S C S 

= t (0 -c ir -5 ftffi#<o««a<sj{i t * y . aia® = t. h 

[0 0 3 6] ^Z-C*SWCI3ifi«)(*, 
ti« ^ 1 1- -5 c t ^j: < H e. ^ m-r ■!> c t 
[00 3 7] *«gs<Dterog«i±. li«<?)fe$A<±*;t 

53l6llc§P^j-&<](c|l'i:o-CL^5<fc-5'S«^T?=t,. PL LIU 
[0038] 

(Dii^fljfiEfsiiEco^ f±SA^ f>ii y s L^si- ■Sit t* 
-ASiai^St. (/\) ::oJ3ttf-Alii6]^g(-i^3t 

mmiht^i^iWtmtii^^t. {-) 5fet:-A^ii«ii 



-AA«'>?C<t*,®«»«1i«$^SL-Ct^.6IBI, a* 
a -y ^; rol jfiiilt^ l«SI6-t I>1I«^7 p <y ^ ftHS^K 

[0039] 1-ft*?^a*3i 1 1E«<0fE8|-e(i, DOflSii^ 

±it5e:&iRi®ii«(i!)«*iztE c fciSg<o«ajni(=« 

eSl::iiaLfce^-l?05)aift»l=P-y<7t-'6-i:-e, M 

±itS*ia©»$A<)»^f=3E»LftL><>: 
«fcft-t?&S, ;i(DJ:5lcl,-C±*«SlRl<D(&5E®*B 

-SffllEt -S C t * L■Cl^5, 

(/\) c<05te-A<iifii^si'^§ifet'-A(»^aigK 
feHi¥-et, (-) jfet*-A$ii«ii^icifri:-c^j3-r 

^^-crow. croPLL@K©^i-si±i::fE;i:-cii*^?p 
o fc^3t f-A)!)<'>^f < t ^mm.Bmm^^^ l -c ^^ 

^S. PLLl51iiS©«E*Jffl5«fegl=A*$*i,-a«E^ 

[00 4 1] ■r^?tp*.ii*«2 5Bii©sB^-ei±, mmf 
msT*©Bgi=^t^)Sf^fem*r'P L LlslK$fflt^r 
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[0 0 4 2] ^*^3iES(0*eH-eii. (-f) iHSroie 

R£^fT^fcto(»Site1*<h. (P) C(»®fttt:<Oil«»BE 

p ^7©laa^lHst*±3gs:SfilIii«^6$^^ 

te»«tai¥gi:A<IifiU»l«fB«®Ba>&&iBffl«{ti * fto fc 

ftaj¥Sicj:or«siijLfcis*©«yf=)5i:-cp l lih 

K©«E««l3IJi»lcA* $ *i-5«ES SIS-r * c t r- 
p «v ®HjKftS«SSS1-5il*>> P •> ^«8tilS 

[0 0 4 3] ■r^i:*5*.lS*3S3SBe©ll5B■C'(*, ;f?'j=r 

f 1> C i: T'li*^7 P fflS;tS!t©^t?ti-ji^$-fTL\ 
ffrCr P L L!5l^rolE!»J?ai^SlgtA;»3?;h-S®E^ 
©J: 7 4-«S:ISltt . n-/«x 7 < ©«S(c«k 

[0 0 4 4] 

[0 0 4 5] mmMm^(r>±i^6fitj:iS^ 

[0 0 4 6] ii 1 tt:^%m(D-mmm\zis{immB^ 

3*©D-51 0 1, 1 0 2, 1 0 3(zA^(-)■t)fc^*^fc 

SM':i4siB©ii¥'<ji- h 1 o 4 e^'^^u 



[S]l=K7Ai6*t-r^4-D(7)ig36tt;K^A1 0 6K, 1 

0 6Y, 10 6M, 1 06CA<C^tb©«I(z3il:Pfl|iS5-C 

iSS$+fCt\|). cc-e, osKiiUfe 
IHilffl©F5A-efcy. ®^tt:K=5Al oevii'i'xn 
-fetBeiffl©K7A-efcy. !S3t*h'7A1 0 6M(iT 
■l?^^feiagffl©h'5A-t?fey. )i3t«:h*^Al 0 6C 
ttvTVfelBgfflcDK^A-efe^, ^■^i-^'+iroiSfttt: K 
^A10 6K. 106Y, 10 6M. 10 6C©±?f|- 
I*. m-r*fe©|B»$iT^fci()©JKy:J>S7-1 0 

7K, 107Y, 107M. io7Ci, c^^^>a^e,5 

«*tifcU— y=e-A*Wl£r*Si*»:K5Al 0 6 
K. 106Y. 10 6M. 1 0 6Cl=^ih.■f*^BgS^■r* 
fc4!)©Sa*5 5-1 0 8K. 108Y. 108M. 10 

[0 0 4 7 J ^^y<a, h 1 0 4©±ffi©BTf£«iiSfiSlC 
I*. '<;UhffiSft4;J;5lcLT3iiafflaaS©ft¥-li> 
i^-l 111 ~1 1 13 . 1 1 21 ~1 1 23 
■ci^4, ::©5^©SA«J©3t:^-ii>-«-i i ii ~i i 

13 tt-f*i-F*i.CCDflp©l *3C'ry-y-b J: o 
■C«^E6^itTt^4, ^fc. «Jt(l!©3te*-tr>-9-1 1 21 
~1 1 23 3-tf*Ufct©i:^flSl=«3te^^-r:!l— 

K^;:J:■^r««*i^■ct^•5, si=, 0*$«^str^,^* 

»*«1©3t¥-tr>+>-1 111-1113 tn^'Ol 
H 0 4©|yHcli, 01 3T'*UfcJ:5<C»^ft!¥;3S)S< 
^•n^tiES**iTlN-5o SifeilJ©&Jfe!¥-b>-y-l 1 1 

1 -1113'*. il«roSISB#©o^lC|loTfE¥'<JUh 
1 0 4±lcfei:**ifc=&^Jttt:K5Ai 0 6K, 106 
Y. 10 6M. 1 oecrofe-THeiSffl/^'S'-vi 1 3 

[0 0 4 8] tiH^ Z<J)i:5tmW0>^^?^\ii9\-(r)m-^ 

lil*L^i:L^*^g^^-^?i^f,if|i^>;t^-c^fcl^l;<El 
?^L^ct^fflattt. ii9r-iSiB^Lfc<j:7i:i^3©p-7i 

0 3©jfifSA>t.lB¥'<;UH 0 4©±®(Cii^yjXS*t, 
&®jt{*K7A1 0 6K, 106Y. 106 M. 106 

coiT^mizmmir. c©tt-!-ti-?*i©e©s:j— 
m^U^^ii^zt\zt):;t. ^e.<r)hi—^<Dtmt<n 

t>ht:mW:tt, ^ 1 wo— 7 1 0 1 ©j£f^-<?|E¥'<>t' K 

1 0 4©Sffi/)^b|l)S5l$^^, Sl^LJtCL^^Sgg-^je^ 

Ct(C^fS„ K^A 1 0 6 K. 106Y. 10 

6M, 1 0 6 c{z^^m^(D^mt*i^t^mit, tx\z 

ll9-rrtii0^LfcS-^Jttlf:K'5A3 4K, 3 4Y. 3 4 
M, 3 4-C<D^^tmmX'&h<OX^ ZZXit-i:(Dmm 

[0 0 4 9] H2tt, Ca)H«J^fiEgaT?ffigliS(Df 

ix^«6aj^-i)fc«)©#-ass*oUfct®-efcy. a-i 2 

iStlS-r*4,©"efc*, *lllfeff!-Cffiffi$*i«fe?'<JU 

hi 04(±a?B*'<>i.hT'«fiESHrtey. ctuicsi 

-C*Lfc#®5tft K7AI 0 6K. 106Y, 106 
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M. 1 0 6 cAve,*s«(7) h-i— ^**^c-)&«a^s/<^'- 
>1 2 1 1 . 12 12. 1 z 13 mm:^^w$*ii^^ 

[0 0 5 0] zc■^m^(DM^l<^l-l>^ 2 i ] tms 
213 (i. SI aT'^^LfcaiS/^-?- 
V7 11 . 7 12 t>^i£Lrfcy. g:fctBg*gcoffl*5(0 

l::^^-^-CL^S„ lB2(Oia4S/<-Si-:> 1 2 12 l±, 

Si 2 2-e5^.LfcJ:5i~K*:iBiS*i©ffl^<o**(n^Rff 

COSilS'^^i-^ 12 11 ~ 1 2 1 3 li. ^*l.^*l.±*S 

*ffl©ft3fei^*V-(H m ~1 1 13 f±. 
~Sl3(DilS/<4t-vi 211 -12 13 t*fe©ffi» 

[005 1] lasii. ^mm-e&mt*ii,m9i<7a'y 

^ « IEi*1i-$fctt<0 P L L □ <?»i»(0««$a 
t?Lf='&a)'C&'&. C(7}P L L (Phase-Locked Loop) ^ 

o"y^7»±»1 3 1 tt, aifti«Eiij:o-cajfta£3E{b 

*#*«EM»«»IS1 3 1 

*i*nSB«^?ov^i 3 21*. ;iti,*M»© 1 l=»)a 

■r«.IBlO!>»H«1 3 3(iA*4nm B****!^' 

10 0 5 2] *aieissi 3 4Avt,ai***i%s 

ipt'SSiiSSroS^i^P-y^^lg^l 3 51*, l|2©» 
SSI 3 6|:A>3*^^"CN^j•©1(c«'ffl*^^S. 

Si fccfcUt!S2©«-ai|1 3 3. 1 3 6©»jaifcM*fc 
l*Nli, lI«©±*a:^|Siro^»:WiS:e?S4tjEt--6fc 
ftro:i:t*:«^MiET— SI 1 3 7 lzi:o-CMS**l«)«l:o 

[0 0 5 3] Si fc*tj:||2ro^J'iaSl 3 3, 1 3 6A^ 
6lll*$*l-S'>P'>'>ffi-^1 3 8, 1 3 91*, C*lb© 

Still 4 1 ©eitiJLfctefflHi^l 4 3l±a-/<X7^- 
1 4 4(cA*?*i^o z ci?affltttiS 1 4 1 (i, 

P L L«lJ^J$±1i^1 4 2SA^3l-5;^tA<-Cf#§.i;3 

X(O^^Smm^^ 4 3lc@g$;t^§J;•5lz^^-arL^^. 
P-/«X-7.<^U5i 1 4 4^jiigLfc1i^1 4 6(±fl|gL 
fcfflE*J^SJili1 3 1(CA*?^lS, ^£*5, p-/^;:^ 

1 4 41-1*, !3^©fctt©£S*«iTt?*t^^R3 
■C'(g¥(0^SjE$?i5fEli^rae$^IET-^f 1 4 7*?A 

^'1471*, P— /<X7.1';U5' 1 4 4F^(7)7^'JU$roaj 

*fi^i:;*a^$*trtbA*n, mEaan^ffim 31© 

[0054] ^, a*^7P-:/i'ffi-t1 35©^j£Si)ES-f 
t L, mEflta*S8ll 3 1 ftMt.aj^J$tiSiHtf P-y 



-^1 azoi^mk^Ftn. c®*^tl±, ^fflhtM 
fc<tt;Ni:C*tba>®S«f , Fi:©8i«l**®S/=J: 

F= (M/N) • f 

[00 55] ZO^otHPLL^ay^m^^X-it^ % 
^j£S7l'>ri:l-^tt:^$*SlT-^' 1 3 7|Cj;oX 
^^*itfcJi5R»|::®«^7n-y^ 1 3 2©-^-^^^^' >'9" 

i3^A^JSS5Bt©SI®T?P L LSPf^^m^ 1 4 2A<fe« 
tt^gl 4 1 |iA*lS*l, ffl^-^P-y? 1 3 23!)<@g^ 

zomt. ts.mm?s^m^sE^-$ 1 4 7$ffliN 
-c ±7feS:&iRi©fS$©T»9- * u -casis»©iisiss 

10056] Bl2l=*LfcJ:5lc**ftfi!|-ei4Sl~m 
3©Sc*-feVtH 1 11 ~1 1 l3*fflL^"C3ffiBr-eil 

Lt=A<or. ajLtfc©ii«ffi«s2o©aa3t4'* 
wtt?3»iiiLfcy. ±3fe«*i«inc2»siLTiajfi»© 

[0 0 5 7] ftJS, IBiR»A^c©J:5lcHS*<i-C*, 
ftBfstftK^AI 0 6K, 106Y. 106 M, 106 

<f 1 3 2©«±@l«tt-^©ffii:ftSCt(iS«-i;jfe 

[0 0 5 8] ia4(*, affltt;«S6©^^A'— 
ro«|i»*S*3Lfct.©-e*S. 9^-\'-i;7ff>7|i»i*, 
SSlfc<fet;t«2©T:/K^r-H 5 1, 1 5 2<!:, »1 

©r>Ky-h©its*«ii»a**if='C>/<-$ 1 5 3 

t. Z©-<>/<-5r 1 5 3©HS*fflll=y-hSefiSLfc 
Pf^-V^-^UOTCMOSJ^-C-yf^l 54<!:, S2©7>K 
V-hl 5 2©ai*ffiai=y-hSf*Si1-4<!:*llPf^V 
*^;U©CMOSX-f<v^1 5 4i:lt5iJ|-S«t*tlfcNT 
^'*.;UfflCMOS7.-f V? 1 5 5A^b«fi£^^^•CL^*. 
[0 0 5 9] «1©7>K<!r-hl 5 1 ©-:^©A*ii 

s^*A^r-y:/ (u) tmm^^kttizH (/N^-) 

;i't4-4T-y:/<t-tl 5 7A^A;^J$^^-5J:7^c^5:cT^^ 
y. 12 0)7:/ K^- h 1 5 2©-:5©A*)3Si=^I-l*, 
c©<4ffiitSS|5©ttg£*imA<5''r^> (D) tmi^iit- 
ttl~Hl^^)lti3:^^'t>>m^-i 5 8A<A*$*t-5<t 
5l-'5:orL\|,, CHb©7>Ky-hl 5 1, 
1 5 2ro«fi*£OAA4i6^l-l*^-ii€np L LSlJffllSff± 
^ti-mi-L (P-) U'<;i.t)5:§PLL»ff±fi^ 
1 4 2/)fA*?ih.'5J;-5(-ft^TO-5c 
[0060] cro±-5^ff'Y-v*°i':?liffiT?ii. lu 

'<;K7)PLLaiai<^±ffi^1 4 2^(l<A:^]^tL•CL^^^L^tt 
T73''(i^1 5 7A<E 1©7> h*y-h 1 5 1 iz 
A*t-St, P^^tWL'©CMOSX.l'-;;?1 5 4jb<S 
iiLT^S©D-y^x:7^-;l.5t 1 4 4 

CtLA<C©t^©feffiMli^1 4 3r'fcS. Ki^lZ 
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aizA^^tt-Si:. N9^-^7^'-;^fl)CMOS:2.-1'•y5^1 5 
fi^143T?fc.?), CHtotSiEy PLL$lJ»»±(i't 

5 8©sarai=A^A^*361*-*iba>cMos7.'r 

S®P-/<A7<;u$ 1 4 4t«asi*3tn<i:i,^ 
[0061] •T'Sih*. c©gF-v-i?jKi':?ia»-c(i. 

P L Lmm»±tS^t 4 2A<H U'<;KOttS|-e2-?0!)^7 

CEtrffitlSfi-^l 43tLrUi*L-Cl^*. PLL»| 
»fltahfi<^i 4zA<LL/'<JH=*ftt4t, ^(OJBH-C 

ti^^tDOMnm^itL. 1 4 3 lias** 

[0 0 6 2] 11514. n-/<^7-f;u5i<0Eltt«fiE<0S 
•ca)**fltI^EtS^$S^•=t■7^•;^^I|alKSP1 6 1 <!:. c 

ro^-f ju^insaii 6 1 ©aj*£S3i:^LfciBS«aBa 

[0 0 6 3] JnSEllKSlii 6 2(;tt, H«m-t(D±*g 
:^iSi<Dti«(-iSi:rinJF(Dfcft(D^E*SiEfi-^i 6 3 ^ 

bll*'rii«EfflIEffi#-ft5fc«1 6 4A<)f^$;fxri,^4„ 
fflE*ijE<i^{*jSa! 1 6 4 3 Offl-7=-^< ^ =E 'J 1 

6 5-1 6 7A<fflAf,tlTC>?)„ croa^ro^l ©HIE 
x-4';<^'J 1 6 5(z(i, I5^WBie$tiET— 5" l 4 
7<0-5*.roMl<OtiiEx-5' 1 4 7A*<A^]$*r, mz 
©SiE-r— S">*'J 1 6 6l;(itBtl«flP«1<S^llSiE-f— > 
1 4 7(D5*.©m2<D?iIEx-5' 1 4 7 BA<A*$tl5 
i5l-'5:-o-Cl,\-5o 6 7(ci4, IfiE 

S„ ll2lcn^Lfc^i~lg3(njt^-b>-^i 
111 -1113 i=cfcl)±**:^iai(oaa-f^x(»^ai*£ 

[0 0 6 4] CHbOT^— ^i^^ 'J 1 6 5~ 1 6 7(Daj 
^]ffii-(± 2 0(J)iaS:|| 1 7 2 . 1 7 3 i 2 1 

74. i7 56<iaB$n. ?^ix-e;h,a)isli:aJ*A«-b L/^? 
^1 1 7 6fflA*®JlcSi^^^-Cl^§„ c::i-c-S*x— > 
g 1 6 7 A^€,S*^a3^*i-5«*T— f 1 4 7 Ctt-fe 
U^7a>17 6l=|tftA***l*f6. «»S17 2, 17 
3t«ltSSl7 4. 1 7 5i:S*tttl,-CA**tL. S 
1 ffl«j£x-4' j< * 'J 1 6 5 A> & (i» 1 (DffiiEx-^ 1 
4 7 AA<-*©linlt5S 1 7 2 ta»SI1 7 5 tA**tL 
rt^S, CtLl=J:y. jbPjtSl 7 2limiffl»iET— S" 
1 4 7 ACD»yil+K*li(cttlir$fi-t\ 3SSS1 7 5tt 



S 1 roffliEx-i! 1 4 7 A(7)5^f£(tSPfit[zjSS^tT 

[0 0 6 5] C©J;^|;mi O^jEt-^! 1 47A?I? 

^'>£fl^fiE^■S>ii*®^«!^A'^H,^;li:lcJ:§<, ttc^:) 
B3lz*L,fcli«-?a-v^ 1 3 2<0JajSi&SfcS«l 

[0066] «2fflflliiEx-*>^'J 1 66A>6lt»2 
rottlEx-ii 1 4 7 Bib<1ft*©JlI]|t» 1 7 3 t3i$m 1 
7 4I=A***«--CL^5. ^*llCj:y. *Q»S1 7 3ttSI 
2©ffijET-^f 1 4 7 B(n»fc-|+Sltffi|Clnfl[$ffL>. 
Xitll 1 7 4(±!l!2©fflET-^« 1 4 7 B<D«-f:lt«* 
tttaWStr?, <i:fc\ *SIMI«-ei*ai~lg3©jfc* 
-bVIH 111-1113 I^J:«±ji2*lR!<0fiai'#i 
(0«iaJie«*«l: 2«ffl©«iET-$ 1 4 7 A, 14 7 
B^ftfiULfcA*, ia)a©tfiiEf'-^iSflPJiS;LT4.J:l> 
L. 3«JSfcSL^I*cHK^-tfl)^«iEx-^'^ft)jll■f«C 

[0067] ■b^^'^r1 7 6(i±««»iai^'-r5>^f«| 
»ai 1 7 8 A> 6 A* $tl4±3fe**lRli' 5 1 
7 9lcS-3l.^r, C*lf,5 0a)A*T-^' 1 8 1-1 8 
5a)5*.*\P>1':>-ro&g«L, ffiHi^l 8 6i:L-C 

D/Aa:si«i 8 7i::a^)L. t-< nmmri-o 

^mt-'^m^^ t T'fjsH LfcmffffiiES-^ 16 3$- 

[0068] cct?, ±4S:^iSi$'-<5v9'tqfipa5i 7 
8(imj|SWl-f^fi)t$n^ffl«^'P-v? 1 3 2i:i&^*7 
-<> w i (rHil-iii^gf < 5 >y«tt±i<i-^ 8 2 t ^ 
A^IL-C, iSS'S'-f 5>-?'^*affi^8 2A<AAl?^xfc 
Sf^A^bli«^7P->'f 1 3 2flt!|iS[L> ^^S^l'^w 
tlcSOWAAx-d'l 8 1-1 8 5<DiaS*-r5>^ 

f st7 uf=±36e:&iai5i -r 5 1 7 9 sai*-r« 

[0069] -H. rnEttUt-^ 1 6 3 \tmK 1 9 1 S 
fl-L-C*DSllKg|i1 6 2roA*fillcffi*g$*l,4o JnSlsl 

SSi 1 6 2 ronrsicttgta 1 9 2 LT yu-Si lal» 
951 6 1rol±i*ffla<^^SgS;|^rI,^S„ ^^-^u^il&SEi 

6 1(i. te^SSffi^l 4 3^gtn:i 9 3^:n-LT (-} 
A*^TI=A*-r«.^'<7>^1 9 4^^i^-CL^-S, 

'<r>::fi 9 4(0 c+) A^iH^IJifltfe^ii-ciiji-j, 
(-) A*a?i:di*iffi^(0fBll-l4. Sft1 9 5j3J;i; 
□ >7=V-9-l 9 6A^^,J&:§it5lJ|51i|A?g^^^^rL^r. 

[0 0 7 0] flUflelKapi 6 2li, 2 0ffl}a6i19 1, 
1 9 2<DlS«tS^ (-) A*iBs^l=l^SSLfc:<-'<7>^ 
igssa^-CL^S. (+) A*ffi^lififlt!!**iTfc 

y, (-) A:'3«^tti!*4«^^<orai=ttfifi;i g9A<s 

iKS+lTL^*. *-'<7>:*'1 9 8(4 (-) A*ia^«l(r 
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■rSo 4 6/i, ii3(cgjLfcsi±sijiai«ssi 3 

[007 1] laeii, *SlififilJ©PLLi?a-^-5ra±S 
^8 2j!i<3E±L. *®iSS^'-r5i/^^ttW«#8 2i< 

mm 1 2 T?ie±-rs*-c- 1 ^^>it(!)mm*}t.it 

©its. I^a (b) l^*-rj:5l::C(nErai*j|=ii«fi 
^roiEHi; <fc o T T ^ -f >«-roil«fB« 2 0 1 A<SS S 
=(&li<(!ffi«E2 0 1 (OSS^^^EIBI^^ia 
(f) C*1-II«<?P-yi7 1 3 2©936ftfBSf=46 

2J!l<L^'<>uiJ5:«<fc^l=^C•^rl.^4 (c) ) . 
t^t>*>. *SglfiWeiiB#M 1 1 J: y t,ffiA^l=^l^«f^lJ 

1 2 P L LttiSie±fi^ 1 4 2 A< L U-^yUi: ft y . 
Ii«fflW2 0lA<87Lfc«©B*S9t4 l=C*lA<H U'C 

[007 2] tZ%T-, Rat2 l=PLLWfflHf±fi^ 
1 4 2A<LL/'<;utfti>i:. H4(raiLfcf^-\—vJlf:/ 
:^lalK*</N-f -Of-ifvxtft-o-cp L LiiK©ffl;u 

BSSi 6 1 $«^-r*3>T?>-iJ-i 9 6i=S«$iifc« 
l5A<f«l#$^t-ci-\«)©-r?. lift^'a--/^? 1 3Z(iPLL 

tli>Ci: lifts. 
[0 0 7 3] *ll*fif<tfl*PLL$(i^<?±<i^1 4 2A< 

mmmimmmif-^ ^ ^y^mi^xmrnco-:;^ ^ 3 
2<j>umm^'n-:>xi^i>, ^(omxit, mmim2oy 

omi^r^^XiHy^j'S' ^ 7 6 (35) 1 

8 3 (S*T-5f147C) SSWLTfcy, Zhil^D 
/A^^m 8 7r*T:(-a^f^i^lc^©$4^•C#f>;Kfc 
lE^iEfi^l 6 3(cJ;-3-CP L L«9ii|l*<?Tt2:h.-5, 

[007 4] zti\;imt, inf «^ 2 0 1 (o±±^yi\si 

^ 5 OlcEfe^-rsSr^ro^! -f 5 ><fX-±^^:^^^-i 5 

v^^'Was 1 7 8 7i^e,±*S:i?i6]5i s 1 7 9 
A^-b u-:? $ 1 7 6 (cAA *^S« -tr L"? 1 7 6 (i 

[c^-3rii;jRAi]T~S! 18 1-1 8 5^ssL, *ijE 
m^^8 6tLXiht^t^ztlztJ:^, D/A^glSi 

8 7 ^^fcmE^siEe^ 1 6 3(igmi qi^^vlt* 

^(O-e, l2 3l=qTL/=lEm«Slll 3 KOIES^K 
6fc*>fl)ii#1 4 6 (06 (e) ) ©fillli 
06 (d) ffl^txtiEffitttftS, 
[0 0 7 5] C(DJ:5lcSi«(nS«-(0<g*<tLT:Bl6 



(e) |:iS^Lfc<t3ft{i#1 4 6A?P— 1 
4 4 (113) ±-'ibtii:f]^in.^m-tizit, 06 (f) 

-rj:9i-ii«f 1 s2ommmii^nt>hh^tiz 

ft-5. c::-eSJ|lTr:-^iLT<7)A*x~^r 1 8 3A<ai 

fc. X^^-^ 1 8 1 ft^LMil 8 2*<-feU^$ 1 7 6 
(=J:-pra«?*tlfc*^(Cli, 4 6©«E/i<ffiT 

Lfc»/=(tlHft^7D-;^7 1 3 2(DiBa»*«fiT-rS. A 
*T-* 1 8 4ftSlMt1 8 53!l<-feL/;?$ 1 7 6[Z^o 
■CigR*+if=**l::it. CHtliJfilcfi^l 4 605WE 
A<±SLf=»fc'l+lI«i;P'y{7 1 3 2(najR»*?±»-r 
*Cilcft«. 1^0 (d) ICS-TA*-?-* 

18 1-1 8 5©ttltSl~S3(D3tt*-fei/-9-1 1 11 

i;-c«ft5;iti*a«-efcs, *fc, -b 1^^741 1 7 6© 
WS* ■< 5 r/^rt dHt^E* ^.©■e^tftL^. 

[0076] 

[0 0 7 7] 1371*. *JilW©SE»«(=fclt«>PLL^ 

metWi-mi-im-oim^nLxis*'). cti-e,© 
w«-ffl»w*«i:«BSf«. zdims <a) lise 

(b) ©il««J«2 0 1 Sg^DLTfcy. S17 (b) (i 
@6 (c) ©PLLt!lffll^?±^S^*1 42SSt?Lri,> 

®7 (c) 1*116 (d) izmibti>t(nx, i©3E 
crogE)B^T'ttii««iM2 0 1 a^TJS^-r-iiA^toft 

SA^x-^t 1 8 3A<ig«*n. ll»a«2 0 1©S54»4 
-C'*DS:il©ffi^i<!: L.r©RffS©A^]T-$ 2 1 1 Jb<S« 

*fcintfsi92o i©ft*-ctt, ia3fss©a* 

<t LTroA*7=— ? 2 1 2;!l<g9?^?^^^,, croiSS, @ 

3i::^Lfc®E*5fflis§ffisii 3 1 (o^mmtmmt 

-SfcifcroS^l 4 6lii]7 (d) (Z:5^f<fc5l=ll<SffliS 

2 0 1 (cfco^r zefero^EWirft*, 

[00 7 8] ftfc\ ui±iawL,fclite«i|-r?tt4fe^fl!ffl 

Ufc*llif6^J©li«)i$f*^S-t!S*tft.&fe (C©Ji© 
^fT-?fcA<, te©fet L-CrovHf V^iAbv7:^(zoL^•C 

ttii^h^^^&mt Lx^^^i5!Sioismmst 
f ?7 9 mmmmm\zm!K <mm^mto)x&izt 

[0 0 7 9] Sfc, SIWJ-CI±!SJt«:tLTiS*ft:K7 



(11) 
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[0080] 

H«©±*a:&iRio5<&*Sift)ELri^ 
aro^♦?■l^■a^^(n«lJ»!!l<«lSL-c^r^^^^*ct*<^i:L^® 

*ffl$ISSLfcft. *e~AA<'J>*:<ttll«»fifeffiW 

cfc -3 TffiiE^ § -k A^ET^t'S: y . 2 fe$.^t^(*^fet5 

So 

toosi] Sfc. m*«21BK<D#|B^I=ctnii, PL 
L 0^ ^ffiffl L TH*^ P 5 «4 * -t* ^ <^ 3 1:: L. , 
^ ro^jait^ ±*^:»|Sl<Olg$l::iS CTiS^r-S c i l:: 

■oX±^^1i^(DiBm<D^iil-mJEt^Z.t[zLtz(D 

6t|i-i»ihti)Ci:A<-et.S, 
[0 0 8 2] ^IC, li^3l3fB«a)*?SIC<};ni*, 

J^iSSa$:i-^-f x^l=ISSLfc^-5fco-c4,. mil© 

[E2] Zfl>ffi«Ji^fiESiBffl>fxp-fe|HSffla)3t^ 

tiasl *liaS«Ct?ffiffl*HSPLL^P-;/^7«±il 
®«filt*a*3Lfc^P-y^7HT7*S. 



[04] mZOPLL'PDv<7m±^\Ziim'}''7- 

\^^^'^ymm<nmi^bLtzmmxi,i,, 

[@5] aaojPL L-?a-y^7fi4S(cfcit«,p-/< 
[06] *5lt£«(OPLLi7P-v'5'Sli3ll-J:6PL 

ntDmoimm^^tftrnmrnxibi,, 
[Bs] a*(»*7-K«ffl©ii«!jgiSS«<oiiai^ 

[09] *5-il«!fflg2SS«jS-Cff5wi:<D-C-#* 
[010] 0 9 Lt:B«t)^fi£SC(7>IBgt3E<0 1 o 

^=ol^T^■(»Jfe*S(O1»Ja$3^*^Lfc¥ii0■efe«. 
[012] «£jtEfiffi$nf:B<«i^fieseic}3[t-&%a 

[013] l*7E-l'>-i?-b:x-9-tffifflLfc3US/<4i 
cs 1 4 ] 'J - Kasr turoffllEiCtiT^ * Lfc=S-|| 

[015] K{ia-r4i©*«iE©f«^ s St) Lfc^ 
[016] ±^s^i»i«ns¥fflSEsro»^ ufc 
[017] ^ir=L-tha>mma>iSi'f-(n-mi^t> l 

^m.-f ii<r>-mt LTjtS5-< v©**-t»f&«A<m** 

6 1 Y -S'-f SV'^^tU-feV-y-, 8 2 --±^j^$-1' = > 
^^iitUe^, 1 0 4--iB?'<;l'h. 10 6K. 106 
Y. 10 6M, 1 06C-®3t1*K5A. 10 7. 10 
7K. 107Y. 107 M. 1 0 7 C--;t^°'J =f > 5 ^ 
— , 108K, 108Y, 10 8M, 1 0 8 C-S|t5 
7-, 1111-1113 -mi ~m3 0)3t^-b>+J-. 
1 2 1 1 -12 13 -M^'^^-^, 1 3 1 •■•1E»J^ 
S&mS. 1 3 2-iliSi7n.>^, 1 33...^iQ)^jg 
S. 13 4-*a3ISI|. 1 3 6-E2©»)lS, 14 
1 -fiffllteS, 1 4 2-P L L*H»»±^^, 1 4 3 
1 4 4-P-/<;^7^;l.$. 146-- 

{itEmftmizenmitLi) 1 6 1 -^^/u 
iiuBfiB. lez-mmmu. i6 4-sEaiEfi^ 

Itfifca. 1 7 2, 1 7 3-jDjfSI. 1 7 4. 1 7 5 --a 

US- 176— 181~185. 211. 2 

12-A*T=-^J. 1 8 7-D/ASE»S. 194, 1 

gS-t'^T^?. 2 0 1-lifl|«« 



(14) 
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(51) Int. CI. 6 issflie^ ff^mmm^ fi mmm^mm 

H0 4N 1/113 H0 4N 1/04 1 0 4B 

1/46 1/46 Z 



